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(57) Abstract: A non-aqueous electrolyte 
secondary battery-use cathode material 
including composite particles in which 
solid phase A is dispersed in solid phase 
B, characterized in that, on a diffraction 
line, obtained by a wide-angle X-ray 
diffraction measurement, of the composite 
particles, a ratio U/Ib between the maximum 
diffraction X-ray intensity Ia of a diffraction 
X-ray belonging to solid phase A and the 
maximum diffraction X-ray intensity Ib of 
a diffraction X-ray belonging to solid phase 
B is 0.001 ^ Ia/Ib ^ 0.1. This cathode 
material can restrict micronization resulting 
from cycling. When this cathode material 
is used, a high-capacity non-aqueous 
electrolyte secondary battery excellent in 
cycle life characteristics can be produced. 



wo 03/079469 Al IllllllllllUlllllllllllllllllllllllllllllllllllllllli 



(81) 11:^111 {"Ull^;: AE, AG, AL, AM, AT, AU, AZ, BA, BB, 
BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, 
DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, 
LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NI, 
NO, NZ, OM, PH, PL, PT, RO, RU, SO, SD, SB, SO, SK, 
SL, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, 
YU, ZA, ZM, ZW. 

(84) Ji^H (Jui^): ARIPO (GH, GM, KE, LS, MW, MZ, 
SD, SL, SZ, TZ, UG, ZM, ZW), ZL — ^ vT^#i^ (AM, 
AZ, BY, KG, KZ, MD, RU, TJ, TM), B — Uy/i^^t^ 



(AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, 
GR, HU, IE, IT, LU, MC, NL, PT, RO, SE, SI, SK, TR), 
OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, 
ML, MR, NE, SN, TD, TG). 



(57) 

n^^mxm(Dm:k\Bifjrxm^k& i A<hiaffiB izm n ^ mm xm(D m 
:kmf}fxm^m 1 B<Dit I I Bit. 0. ooi^Ia/Ib^o. 
s z. t^^mtr^^¥7Kmmm~'AnmmMm^^n\zm^^o 

m^wi^izmtirz$^7\^nmm=^'Amm:fy^m^n^o 



wo 03/079469 



1 



PCT/JP03/03190 



§^ /^ffl ^ 



wo 03/079469 



2 



PCT/JP03/03190 



^^ij; A^^fe-^tf'fb'&tlOffi^Ji^ ^n^^nL iaaSis, Li22Sn5, 

^n^"n4 1 9 9 mAh/g, 9 9 3 mAh/g> 4 10mAh/g'r 

Sfe. iltlS^ 9 - 6 3 6 5 1 -^^#7?^^, 4 Bmy^miBLZSF . Sb 
CaF2M> ZnSM. AlLiSi §^ <d -Ttl/^^ T & § 'fl^'^ tf:^^^^^ ^ 

3m) IZSmo^-f mMl^^^tSo f#-?^^a= 0. 5 4 2 0 nmJ;t). 

m^i&^#^^*o. i 5 9 2 nm'T^D, mmi^ 1 m<D ^ ^ ^ i^m 



wo 03/079469 



3 



PCT/JP03/03190 



\tl9. 9 X 1 0 -^n m'Tab^o ^-T - U 5^ A — tc^ ©ffi 0 y^)^ S. *ij 
#bTli^ fe® e>n-5o L i 12S i vU. m^^mti:^^^'?^ 

^mmP nm a) 5 6 |i(D^-r ^M^^^tTo ^©l&T^^a 
= 0. 8610nm. b=l. 9737nni. c = l. 4341nmd; 
¥^*&^#^f^ 2. 4 3 7 2 nm^Tfe D > ^-r^M^l^H^fcO© 

4 3. 5 X 1 0 -^nm'Tab^o Vrc^-oX. ^ Mf)^ B ^\:^<l^ 

L i 12S i 7\z^^^h. 1 9^\zmmv. -um-dmrnT^. 

mtih^mi^ i 12S i 7(D zmfj^^wvni'^mxKm-^m^fT^ 
m-^^^^m^z^t^m'L i 12S i 7\zmt'r^rcJ^iz. ^n^oi^m^ 

•^B\z. m t.^) j:^h(Dm(Dnm.i\:.^mKm(Dmn\z^ri ^ s 
mmizm'h^)^^'^ 2^^^<^ti\\:'^m'L i 22S i 5^M#6.n^o 

L i 22 S i M^^fi^fci:^^*^^ (.iL-^^. ^f^mF 2 3) t:: 8 0 

^©-^r-r ^M^^^t^o ^<D*g-^^i[ a = 1 . 8 7 5 0 nmJ;D, 
^^WmU 6. 5918nm^T^feD, ^-T 5^0-^ im^T^^ 

1 b;^:^toT. ^-rm55>e>L i 22S i s\zm^^^. 

i^mifi4.. 1 Ai^\zmM\^. Mm)^±^<umT^. — ^mMm(D 

\-tm.m't^o z.<D^^\z%nnm(DMm<Dwmm\:ifli^'^\^f^^. 

\z±^u^^ffi^'c. n,^f}m^\^xtL^ij^'i^Mit-r^^(Dt%xBn 

^ o 



wo 03/079469 



4 



PCT/JP03/03190 



\Z4m(D7.Xm^^^t^o ^TMWca = 0 . 5 8 2 0 nm, c = 

0. 3175nmJ:D. #^*&^#^« 0. 1075nm^TfeO. XX 

— 7n^«)+iH^^ e>*iJirbT> ^?aTXX<^i U ^ A /O^^W^'fb^fi^ fcRjS 



L i 2 S n 5© 2 +@/?>t^#bTVi^ © <h#;^ e.n^o LiaSnsf^, |g 
^#e^fcJ:¥li*&^ (iE;^^> ^r^lS^P 4/mbm) tclOiSOXXM^ 
^"^t^o a = 1 . 0 2 7 4 nm, c = 0. 3125ninJ: 

^<i*&^#^^* 0. 3 2 9 8 6nm'T^D. X XiCi-? 1 35 D © 
#m (#^l&^#«^¥^it§-^4'©XXm^^TP^bfefil) tt3 3. 0 
X 1 0 -"n m'-T?fe^o Vrc7l)^^X. XXf)^ Bih^^l. i 2S n 5\zmt)^ 

^\z. xxLv^^j^t(Dm(Dmm.^t^^K}^^(Dmmz^r,. mmm 

\zm^ U 9^1^^ A^#< ^tf'fb'&^L i 22S n Bi)^%^n^o L i 22S n 5 

m^^mt^m^^^ (iL^^. ^PHmF2 3) ^;i8ofi©xxM^ 

7. 7 39nm^T?^D, XXM^ 1 MSfe 0 (Di^^m 

'f4l&^4'©XXJ^-^mTl^bfe'ffi) «9 6. 7 X 1 0 -'nm^Tafe^o b 
rcJ^)^^oT. XX;^^ e> L i 22 S n sfc^to^ ii, #^^^^3. 5 9fg^ciiinb. 

mmm^^^mf3:^m^'¥' SFs^P e S/mmc) Jc2jBI 

©M^M^^-^t^c a = 0 . 2 6 6 5 nm, c = 0. 4 9 4 7 



wo 03/079469 



5 



PCT/JP03/03190 



nmcfcf^, ^^^l^^m\tO. 0 3 0 4 2 8 nm^-e$) D ^ m^M^im 

(Df^^^mM^t 15. 2X10-'nm^TS§o Mfp'- U A^jumo) 

a= 0. 6 2 0 9 nm J; D / m'f4=^^#^^^ 0 . 2 3 9 4 n m ^1? 2fe 0 . 

"^^m^-y hK7 — ';7 7!)t^m-^n. mm.^h^^:f3iKm\zm-¥x^'/3i\^^m^ 

-rv^o ^(DTc^. mmMn^m^^rcMm\zit^x^tkm-^'< ^ jv^^-A^ 
M< tsi^ ^mmvxi^^^o 

±m(Dmi^Mn}^^X\'i. Wm^7 - 2 4 0 2 0 1 ^^7t 

m^M.Mumzm^^r:imm^mmm^^^ Mmumiz ^j^^A^m^m 
^LT> mmmo) mm (D:ij-fynti^m(D mm ^ d h^i^cm^'m^^m-^ n 



wo 03/079469 



6 



PCT/JP03/03190 



^r^. #W¥9 - 6 3 6 5 1 ^^jkm\Zi^V^X%. 4Bm7um:^^ZSF . 
C a F 2m. Z n SM> A 1 L i S i m(D^^'rM^X^ ^^h^<^-fy^. t>--r 

^ jvm^w^^'^m-r^MUun^hxmm'^nxi^^^o 

%^z. t.ii^m7h-^nx\^^o 

iiS£^dco«m« 10-20 -y-r ^;i/(;i*5tt^^cS:il^M©MdJ> 

< . ft%^$f <h.©t?n§M g 2S rs.\Z.^\j^X%m2 0 ^ )V^\Z. 

#M2000-30703 #1^5^ 7? t*, @tSA^@ffiB:d^e. 
lufBiaffiB ^^S^S A <Z):P^t^7t^T^§ dr-r X X\ MI^CDV^T 

fcj:< <h %—m(07tmt.(Dwm^'^f^\%^m,f^\\i^mx%^^m^P(m^ 

D %^mr^X. ^;i/^^i|f '|4:^^^fB]±-r ^ ^ i:/?)^7?i^$nTVi 

•S o 



wo 03/079469 



7 



PCT/JP03/03190 



ijTmm\z:^\^^x\B\mm'^^'^%^nu^^'^m) . 

m^^B^\zmmAf)^^^m.vrcm^m.i^^^^. mmmnA^-t. ^^m. 
m^um. I ^hm^B\zmm,^n^mmxm(Dm-xmmx'm^^ i BCDtb 



wo 03/079469 



8 



PCT/JP03/03190 



Ia/Ib«, 0. 0 0 1 ^ I a/ I 0 . i-v;^^^ h^WUii-t^o 

D # e> n ^ fc^sv^T, m^A\zmm-^n^mi^xm<Dmi^}d—i7 

^f^m(D^m<MW (^i^T» i)^. 0. OOl^W^O. IX'^^^h^ 

MIBia*BB/?)^^C u S i z^^nc u hS n ^^trEl^#:^^ e> /"J: ^ ZL t-^^ 
tutHEI+IB^O^^C u <h S i ^^£f H ^^#43 J; tJC C u eS n st^^fj:^ ^ t 

tfrl2@^B/&tc u s i ^^tf@^#:*5 J;tJ^'c u i s n ^^nmmi^ 



wo 03/079469 



9 



PCT/JP03/03190 



A(Dmi^7tmt. ^mmmmm^o zmytm. m^itm. i2m7tm. 



wo 03/079469 



10 



PCT/JP03/03190 



w\^. mWiA\zmm-^n^m^xm<Dm±}d-^^m(D^^(D^m\z 



wo 03/079469 



11 



PCT/JP03/03190 



Oio T i S i 2(DMa«7fii bT«. CmcmfeU<t^Fdd d (DV^Ttl 
fj:*5, jA:^XJ^lElilf?|iJ^(::J; D#e)tl^ Cmc m^fc^lF d d d©^ 

^!P5t(:i'iSM'r^ T i s i 2(Dmin\^- ^ \z-D\^xn.. ^(D\f. — ^^m.ifi 

F d d dcD?^^«jgtC!»M-r§T i S i z^lHJlf <hT^o 

m^A\z S i cfecklJ^^S n ^fflV^^ ;i J; D , H^fS A 

t&fB@taBi:bT«. mpLU. CuSi2:feitKCu6Sn5. 

CuS i2:feJ;tKCu<hSn ^^t^m'MW. C u ^ S i ^ IS" EI # 43 J; 
rJ^X u eS n 5, fcJ: e. O^^ C u a: S i ^-^tf J; C u <h S n 



wo 03/079469 



12 



PCT/JP03/03190 



m(Di±ih^mf^^^(Dmmm^. ^^mmm^ Ux^mmm. a-jvMJ^m 
¥#^0tt?A^m^^©^B!6%^. fiiS:f©p^> u-)VM'^ 

#: ©1^5^ § ffl T % o 

^xSmmB i)-^ ^f^^hW^^U^ 1 *i^4'{c:|ll^@A« 10-40 

t^m.u^M^MnW(D^m\zmM-t ^ ^ ii\zx^%^ri^o 



wo 03/079469 



13 



PCT/JP03/03190 



jv^^ y ^ . y 7 —^-T.y^ ^ y i7 . "yyy'v^zf y ^ . -y- — -7 ;i/ y ^ ^ 

ixEd^ti-it^y^'yy^m. "^mmM. ^m>mmfs.E<oMm,^WLmm. 

^«^ij®miip»«. #(cps^$nfj:v^^^ 1 0 0 fiiSM^^t 

bT 1 ~ 5 oa»BI5;0^^^Sb< , 1 ~ 3 0 a«§|5:d^^#tc$f ^ b Vi„ 

h ^ :7;i/:t nx9^i/> (ptfe) . u :7 v;/{bti - u (pvd 

F) > X5^1/>yi5^i^X>rfA. 5=- b ^ >';]/:tDX5^l/>-^^+h:7;V 

:^nx^l/>#fcS'g-#:, 7^ h =7y )}/^u:£,^v>-^^^y )V-^uyru 
b°i/>^a'&#: (PEP) . 'TVyy)'v-tu:x:.j'Vy-n — y)V^ur 
t!x;i/x — T^jl/^^M-B-* (pfa) . :7 ^y^ffcExu 5^>-^^it 
:7 n y n tf w >^fi'&#:. y y\\i\f.:=.^)'fy-ifuu hU y)V:tu 
X.^U>^m^i^. X.^U>-^ h yy )\y:tUJL^U>^m'^i^ (ET 
FE^Iig) , 7}? u a n h u :7;i/:^nx5^i/> (pctfe) , yyit 
- V 5^ > - ^ y 1^ y )]/:t u y° u }du>^m^i^. y'uKuy-'rhy 
y x5^1/>-^on V ^) y )V:^ujl^v>^ 
(ectfe) , y yi\:.\i-^)^>-^^^y )V'^uyru\f.v> 
-7^ h ^y )V-^uji^v>^W.^W. y ^^/-fbtf X u j'y - n—y )V^vi 



wo 03/079469 



14 



PCT/JP03/03190 



mm^m^i^<D (Na+) -f:t>mm^-^^m^v<. ^n^cDum^m^ 

^i^(D (Na+) ^ :t>$^mi$^. ^^"^ ^ > - ^ ^ ^ Jim^M^it^Tclt 
mB^M-^i^cD (Na^) ^:t>^m4$^. > -T ^ V JVm^^'^JV^ 

M^4^^rc}tmm^m^^(D (Na+) 'i-:t>mm^. x-^^uy- ^ 
V jvm^^-ji'^m^i^^rci/tmm^m^i^o) (Na^) -c^ym:mi^7^m 

tC$F^ L Vic 

sfcj; ^mm^mmizmiih^mn^ z. t^^tii?^i^\,^, :zni^<Dtinu. 
Mmi^ommzm^T^ ^ tiz^Dn&n^o 

LixCo02. LixNOi. LixMnOz. L i xC o yN i i-,02. 



wo 03/079469 



15 



PCT/JP03/03190 



L i xC o yMi-y O2, L i xN i 1-yMy O z> L i xM n 2O4 ^ 

L i xM n 2-yMyO4;0^^^tf n§ o f^^. M\t. Na. Mg^ Sc, Y. 

Mn, Fe> Co, Ni> Cu. Z n. Al> Cr. Pb, Sb43cfctJ^^ 

"yyyy^v^. •^—'^)vy'7y^t5.E(Di:}-T^yy^'yv^m.. ^mm 
^\z. :^-^>'Pif ^ y T h om^. ^ 1 smm^ti^ 



wo 03/079469 



16 



PCT/JP03/03190 



^U5^h^:7;w:^nx5"]/> (PTFE) . j^^J y yi\:\d:=-^) (P 
VDF) , x^i/>>^iS7>?x>rfA. y=- h jv^tux-^uy-^^"^ 

y JV^UX.^Uy^m^i^. V ^y )V:tUX.^Uy--^^^y 

If i/>^m'&#: (FEP) > ^hyyjv:ttix.^yy-n — yj\^:t 
DT;v4=-;nfn;vx-^;v#^a'gr#: (pfa) , y yih\f::=.^) v'y--^ 
^^y )V:i-uy''u Kuy^M-^i^^ ^y^fbHx'j x>-^ n n h U :7;i/ 
:ttijL=^uy^M^i^. x.^uy-^h ^y }V:tux.^uy^M'^4^ 
(ETFE=itJ3i) . ^ uu h^J y )V'^ux.^uy (pctfe) . 
:7 ^yft; i£x u > - ^ > ^ D y n tf 1^ y^M^i^. y'u^duy- 
^ h yy JV^ujL^uy^M^i^> jL^yy- ^ uu h U yjv^ux.^ 
yy^m^i^ (ECTFE) , -7 'fbtf X u ■x>-^^it >';v:r n :/n 
}dyy-'r hyy)V^tix.^yy^m^i^. y y y^y - /^-y 

;i/:tn ^9^;i/t'x;i/x— h ^ :7;v^dx9^1/>^S'&#> x^ 

yy-r ^ )]/m^M^i^^r:i^-imm^M^i^(D (Na^) -i^y^mi^. 
x.^yy->^^^^j)vm^M^^^rc\tmm^M^i^(D (Na-^) ^^y 

(Na-) -(:ty^mi^. :iL^yy-^i^^^J}Vm>^^Jl^^M^i^^rcU 

mm^m^w<D (Na-^) ^ymmm^^^m^\^< ^ ^ti<^(Ditin^ 
xUt^"> (pvdf) , ^^j 9- h "^y )V:tuj:.^yy (ptfe) 

iZ0^ b Vic 



wo 03/079469 



17 



PCT/JP03/03190 



#: <h L T , y ^-i )V(Dm. ^ 4 — h , h , /\° > 5=- ^ n ?t 

5 0 0 iLT£v(D^o:>ti^m^^^ti^ . 

#ft b T ^ ^1 <h S b o 

tuf2#7jc^«a; UTJl, x^l/>:^;-4^:r— h (EC) . ^ 

p tf l/>:^7 h (PC) , ^^vyti-i^-^^—V (BC) . tfn 
l/>;fj-:4^^-- h (VC) /d:^©^^;^;^?-^^-- hSS> -J ^ "f- )\^ - Tf^ 
^— h (DMC) ^ >?x5^;v:^j — h (DEC) , x5^;Vp< 5^;!/;^; 

(EMC) . ^J^U\i.)Vti-i^^-—V (DPC) fs^Ecom^ 

ti — if^-^--vm. y n t::t>mp^5^;i-. :7°d 



wo 03/079469 



18 



PCT/JP03/03190 



ym(Dr -"y ^ Vym> 1, 2--J^V^-yj:-^> (DME) . 1, 2 
-v^Xh^vX^^ (DEE) , X h ^i/^ h 4^ v-X^ > (EME) m 

>^o^jKx-5=-;1/^. >?^^;i/x;1'5}n^>- i, ^ --j-t^v ^y. 
zIn;1/AT5}^\ y-fehT^H\ >'^5=-;v5t^;i/AT 5 H> i^:^4^y^>, 
Tirhxhu;!/, tf ;vx h u xhD^^>, x5^;i/^: y i7^^-< 

3 - 2 u v^y yn if 

T^-h^t X5^;i/X--x;i'. 1. 3-yDA°> 

+!-;!/ h>, Txv-;i/, i^^5^;i/x;i/3i^^r-> H> n - y tf n u H >> 
;i/ > m X X 5=- ;v CD ^ m $f ^ b o 

MfB U^^A:^<JibT^^>'^J;^^fLiC104. LiBF4, 
LiPFe, LiAlCl4. LiSbFe, LiSCN, LiCU 
LiCFaSOs, LiCF3C02. Li (CF3SO2) 2. L i A s F 6, 

L i N (CF3SO2) 2. L i B.oc 1 ,0, ^mmtHMts )VT!^ym^) "^"O A. 

LiCl. LiBr. Li I, ^nn#^>U^:>A, Eg y x X ;i/ 

^e>(:i> ^ne)©4'T^)L iPF6 ^m^^^^^t. ifi^ fc$f * b „ 

J::lXx^;i/^^;i/:^-3j^^-- h:6^ D , U ^^'^A^i/^/tL i P F « & fcC 



wo 03/079469 



19 



PCT/JP03/03190 



tcPS^^ n;^d:Vi/0^\ 0. 2 ~ 2 m o 1 / 1 7)^^$?^ b V^o ^e>iC. mB'M 
MM\t. 0. 5-1. 5mol/l/0^^d;D$fSUVio 

mmmt^E-A^m^^ ^n^o miz. l i 4S i 04 , l i 4S i 04- l i i - 

LiOH. xLi3P0 4- (1-x) Li4Si0 4> Li2SiS3. 
L i 3P O4- L i 2S - S i S2. ^-fbU >'fb'&#j;^^>0^W5^t?$)^o 

p k! 1/ >43 cfc u x5^ u>-f)^Br^^m^o m^tnrc{>fj: < fh ^ 



wo 03/079469 



20 



PCT/JP03/03190 



^(Dumommtx^x^t. m^\t. o. o i~ i /imj&w^bvio -feA° 

U — :^\t. —m^lZ. ^(Dm^ffl 1 0 - 3 0 0 iiin(D%(Dfflm^^ Stl^o 
^ifi. — ^e<Jfc« 3 0~8 0%Tafe^il h-ifi^'^V^^o 

mmtvx\t, n^>m. -^^^ym. i^-hm. mmm. ^nm. m 

^WiMr^E^zm^^Bti^i}^. m\z. cn^izm^-^n^fDnxitt^^^o 
}it^ti^(Dmmin^zmm-^n^h(Dx\tr£^^o 

( i ) M.mumoi'^m 



wo 03/079469 



21 



PCT/JP03/03190 



F e S n 2:^>^' 8 0 fifi^<hfc£^ J; 5 \Z. S n tF e (Df^^B^^mMl^ . 
2 8 0 0 r pm, ^f^mm^ lOBtPsT^ibT, ^:*m:^3;i/TP-r>i^^ 

( i i ) MmcDi^m 

( i i i ) lESOf^m 

mmi^. ^mm. mmi^xiEm^nr^io 

( i V ) nni(Dm.^iLX 

m'^^izmmi^xmmm^'mji^vrc. z.(Dmmm^m^^\zTm^mu 5 ^ 

1 0 ^^l#m ^n^IES^-^ 9 *5 8 ^^lx.fct>|-P=K 6 

^Ji^b:^c ^LT, x5^1/>ij-#^^- ^:fed;IKx5^;^^5^;^:^^-4^^- 
— h 1 : 1 XU^l^TdM^mm^Z. L i P F 1 . 5 
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18mm, 6 5 0 mmCDRMMm^fe^f^Mbfeo 

-;itj;i/Tn-r > i^lc ct ^^^^Fml ^ 3 Pt Pel J; t)? 2 0 nx^ii\^tz. 

's>x^\t.. mmm\ t.n^(D^^'^. ^umPckx. A4&f^Mb;^o ^ 

bT, AS*^5^A 2 (D\\^ 0 (CAS*^»A 1 *fe«A 4 ^ffl V^fei^^^^* 

*js^y3. 4 

^-a-fe^l-^tt^SffiA t bT S ny0^2 5 a*g|5:feJ:0^'H*BB ibX 
F e <h S n (Z)ia^#:;i>^^ 7 5 a«§15 i ^ =fc "5 (3 S n i F e (D^g-eri^*:^ 

ffiv:^, -:^;i/To^ y ^\z.x,^^i^nWi^ i o P#rBi:fe<fcD^^ i 5 nf^ 

}i\^tz.'ik9\-\t. mmmi t.nmi(n>^f^'^. ^uMmK^. A7&f^^b 

l:t:»!l3. 4 
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mmms tmmo)^^-^. M.munA5. As^r^rnvr^o ^ 

F e i S n (Dm^m^<DRt) D \Z. ^-8"^^ ^ ^ H+S A <h b T 
S i 5 a»g|5:fe J;t;ia5f:iB t LTC o S i 2/^^' 8 5 a«S|5 <i: /cJ: ^ ck "5 
t^S i (hC o OD^-erl^^^^ffi :Ati =1:^ )VT a-i >if\zJ;:^^j5^mm 

mmm 5 hmmo)^^^^. as^j^bi, B4^f^Mbfco ^ 

S i 3 0 a«§l5 43 J^rXEIffi B<hLTCo<J:S i (Dmm^f)^ 7 0 

^-^^BtFai^ 1 0 Btw*5 1 5 mmtvrcsi.^it. mmm i tmmo 

^#T> MmUnBe. B7^fl5Mbfco ^UT, ft:il#fi-A 2 ©'f-^:b 



wo 03/079469 



24 



PCT/JP03/03190 



«9 mm^'tn^ni^mvrco 
itmm7. 8 

mmm 9,10 

Z UT^^I 0 a»tI5cfe B <h LT V Z n i65$>^^ 9 0 aSgP^fci:^ 5 

z n tv (DM'^B^'&m^^. ^ ti )VT u-i >^\z^^^^mm^ 
c 2 ^Tcuc 3 ^ffiVifei^^j^^M^j 1 hmm(D:^m\z^r,mm^^n 

Jtlfe^il 9 , 10 

^^\tmmm9 tmm(D^wx\ Mmunci. c A^^mi^t^. ^l. 
js^y 1 hnU(o^m\zx x> «m^-^n^'nf^Mbfco 

^M^J 11,12 

F e <h S n (DU^'^'^(^\\^ ^ ^t^^li^^C ^ § HIB A ^: LT 
Z n 4 0 a»g|5:fe J^Ij^ia^a B t. bX Z n ch C u 6 0 a«g|5 
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itm^} 11.12 

}^m-tmmm i i hmuo^^-v. M.mMnc 5 , c s ^rfmiytco ^ 
mmm i tmm.<D:^m\z^K>mm.^^n^ni^m:i^r^o 
mmm is. 14 

S n <h F e (DM^B^ORt) 0 \Z. m^ML^\z:$sn A t VX 

S ni^fiZ 2 fi«^cj3 j;tJC|l|;f|B thTT i aSn:^^? 8 SSg^^::^^ J: t> 
ICS n <hT i cD^g-arl^^^^ffl ^:^j-:^j;i/Tn-r >^\z^^^^mm 

it^m 13, 14 

-;^7;VTn-i' > ^'^z^^-^mmm^ 2 o Bt FbI^ j^r; 3 Btr^l <h b 

j^j^^ji. ^M^j 1 3 t M.mum'Di. D4^i^mvrco 
1 t:mmi(D:i5m\z^rjnn^^ti'etiipmiyrco 
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mmn 1 5 , i e 

S n i F e (DM^m^(Di-^t> D \Z. ^-^i^i^ ^ ^ HI t@ A b T 
tt^^.i:oizs n t.T i com^'B^^F^^^^ ^ti :=.ti )Vr y^^\z^ 

^^^mm^ 1 5 B#rBi*5c±;t)^' i o mmtLTcs^^^t. mmm i ^mmo 

itmm 1 5 > 16 

mmm i 5 tmrncD^^-v. M.munD 5 > d s ^f^Mufco 

MMM 17, 18 

S n^F e (Drg-^iljl^^^f^t^ D {C, :J3 frt ^ H^B A i b T 

S i /O^U 2 a»g|5:fe J; iKEIffi B<hbTNiSi2;^)^^88 fi » g|5 <h /^j: ^ cfc 3 

mUmE2. ES^f^Mbfco ^bT> :^S*^^A 2 (Df-i^^o D 



itmm 17,18 
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u^ummmi 7 tmrno^i^-v. MmumEi. E4^^mvr^. ^ 

19.20 

S n i: F e ®^^m5N©f^t3 D ^-^S^^^^^tt^ 0*0 A bT 
S i 2 8 Mag|5*^ J;tJ^'ISI*l B ^ bTN i .i: S i (DW^^ti^ 7 2 a«§15 

^m.^ 19,20 

m^mmi ^ t.nmo:>^wx. %um^^e^. E8^f^Mb;feo 
1 <hiwi^$©^tst:icfc D«m^^n^'tifpMbfec 

2 1,22 

S n F e (D ?g 5^ (Z) D It-ar^i^i:! 43 ^ 111 A bT 
Z n;0^^ 1 5 aag|5:fei;t)^'@*SB <hbTMg2Znii:<>^^8 5 m.^Ut.fs.^^ 

ThI^ 1 5 HtrsT^cfct/ 1 0 t.\^t^^jsm~^. umm i hnuo^w^. 

Affi*t5N-F2, FS^f^^bfeo ^bT. AS^^i^A 2 ©j-^t^ D icAS 
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itmi 2 1 > 2 2 

nmw^i 2 1 tmm(D0kw^. M.mumF i . f 4 ^f^sufco 

^JS^J 2 3. 24 

S n ^: F e (Dm-^m^O^Rt) X) it'&^l^ *5 tj" ^ Sffi A <h b T 
Znifi3 5 m»^*5 J;tJ^^HffiB iil^XC d <h Z n 6 5 

a:/^j:^J;5lcZn^C d O^-^i^* ^ffl , ^ - n ^ > c3; 

^-^^BtTBi^ 1 5 ^Fsi^ocfctJ^^ 1 Qm^t.\^t^^mt. mmmi hnm(D 

^mMVtFQ. FT^f^MbfCo ^UT> A®#5^A2®f^:b 
D (-ft^^^l^F 6 *fc«F 7 ^fflVifcJgAiJI^J^^SS^J 1 iinm(D^^\Z^ 

tb^^ll 2 3, 24 

2 3 :fe®^<^;^F5, FS^f^Mbfeo 

bT. ftS##^A 2 (Di^t) ^ \zm.mMPcF 5 S;^c^iF 8 ^ ffl t/^ 

Jt W!l 2 5 
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mmm 2 5 

S n i F e (Dmi^m^(Di-^t} V> \z.. it-^i^l^ 43 ^ H^S A i b T 
S \fi^2 0 aSfB^ J;D^^H5f:B B ibXC d S i zifi^ 0 M « §15 <h ^ J; -5 

s i <h c d (DM-a-i^^^fflVifejB^i^^, umm\ i^nWiO^'^x. a 
i^js^y 2 6 

S n t F e O^-^i^T^Of^fc) D ^C. S i 2 0 B « §15 *3 J: tJ^^ 
N i S i 2;?>^'8 0 m«§l5 i: /j: § J; 5 fc: S i ^: N i ®^-&)^* trffl 

^IS^y 1 <i:|WIit®^#T, mS#*4G 2 ^f^a^LTCo ^bT, ft® 

2 7 

S n <h F e CD^-^I^t^ ©'f-^ 0 IS-arii^fCcfe ^ A <h UT 
S \ti^2 0 a»g|5 43cJ;r/llltSB i:bXWS i 2^0^^ 8 0 M « g|5 <i: ^ "5 
S i ^:W(D?g^|J^7K^fflVifc]^>^i?1^tl, HM^O 1 ilHlil<^^#T> ftffi# 
)^G3^f^Mbfco ^LT. :ftS^^^A 2 D ^::ftg^^P■G 3 ^ffl 

2 8 

S n F e ® ^B'&i^TKOf^*^ D i::^ Si 2 0 a»§|5*5<fct^' 
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C u S i 2/0^^ 8 0 mmW>tt^^^v S i <h C u (DU^^B^^ m^^Tz.)^^ 

mmM 2 9 

S n t F e <Dm'^mm<DRfDy) iz. m-^^^^^Ccfett^ia^BAi: UT 
S i ^^^2 0 m»§l5^ J;t;EI^gB tVTF d d d co^^^ig^^T^ 
T i S i 2/&^^ 8 0 M«g|5<h75;^«±; -5 T i ^: S i (DU^BM^ m^^rci&.^ 

mmm s o 

S n F e ®^'&)^*©f^:b D IC, Si 2 0 S«^43 J; C m c m 
(D^^i^3t&Wi"^T i S i 2y??^ 8 0 aagR^yS:^ J; 5 ICT i i S i ®M 

js^d 1 t.w\m(D:^m\z^ Dm?i&^f^«bfco 

^SSFll 3 1 

S n <h F e (DU^m^(Di\t) D (C, m^%tL^\Z^n A h 

S i 7^^^2 0 ^ iKtcHlffi B ^LTF d d d ^ cfc 1/ C m c m/^>^^*# b 

;^^^«3t^wr^T i s i 2:^^' 8 0 mmw>t.u^^o \zt i t.s i (du 
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mm 1 tmm(D-:^^\z^ d mm^^ft^ t-fco 

mMM 1 ~ 3 1 :^^ZSi:t^m 1 ~ 2 4 (DMUUP^A 1 ~ A 8 . BI- 
BS, C1~C8, D1~D8> E1~E8> F1~F8> G1~G7 

\z-z:>\^^x}KMxmmmmM^n^ fee 
fAMxmmmmm\z\^R i nt- 2 5 o o mmmm (») ®) 

r^mimm (xmm^(D^^mfrmmm. a^^a^^^a, p4 2) 

Tc. jK^xmrnifr^miMT^m. xm-^^xmt^umm^-^^mtvr^o 

xm(Dm±mi)rxm^m i A<h> mmBizmm^n^mifrxmom^mm 
xm^^m I B^sij^b. mmxmmmoit i a/ i s^th^bfcc 

mmM2 9~3 ITtt. jA:ft X|.tllIilTt|iJ^T# e>n7c Cm c m 

sfc^sF d d d (D'^BM^izmm-r^T i s i zo^^if-^ij^mMmm'p 
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MMM 1 ~ 3 1 :^^rJltm.W^ 1-24 (DM.W.UnA 1 ~ A 8 > BI- 
BS. C1~C8, D1~D8> E1-E8, F1~F8, G1~G7 

2 0 °C(DUUW^X. nMM}^4: . 2 V^-e 1 0 0 0 mAO^My^T 

^nv. mmnR2, o v^ti o o omA(D^«^-r]fe5c«-r 

10 0 D-'i ^ )\^m(Dnmmm^. ^m<Di^m^m^ i o o t vxmnm 
m-^m 1 ~ 1 2 *3 j;rj^'it$Si^j 1-12 (D^Mmun\z-o\^^xmMxm 

^^^l^C:^by^o 
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1 



m 




MB 


I a/Ib 


(mAh) 


(%) 


Al 


Sn 


FeSnj 


0.2 


2200 


50 


A2 


Sn 


FeSna 


0.1 


2255 


90 


A3 


Sn 


FeSn2 


0.001 


2240 


91 


A4 


Sn 


FeSn2 


0.0005 


1600 


75 


A5 


Sn 


Fe, Sn mmi^ 


0.3 


2295 


45 


A6 


Sn 


Fe. Sn mmi^ 


0.1 


2230 


91 


A7 


Sn 


Fe. Sn 


0.001 


2210 


92 


A8 


Sn 


Fe. Sn mmi^ 


0.0005 


1580 


78 


Bl 


Si 


CoSij 


0.2 


2300 


51 


B2 


Si 


CoSix 


0. 1 


2355 


91 


B3 


Si 


CoSiz 


0.001 


2340 


90 


B4 


Si 


CoSi2 


0.0005 


1600 


76 


B5 


Si 


Si. Co mmi^ 


0.3 


2395 


46 


B6 


Si 


Si. Co m^i^ 


0. 1 


2330 


92 


B7 


Si 


Si, Co WiBi^ 


0.001 


2310 


91 


B8 


Si 


Si, Co glW 


0.0005 


1580 


78 


CI 


Zn 




0.2 


2100 


51 


C2 


Zn 


VZn,6 


0.1 


2155 


91 


C3 


Zn 


VZn,6 


0.001 


2140 


90 


C4 


Zn 


VZn.e 


0.0005 


1600 


76 


C5 


Zn 


Zn, Cu 


0.3 


2195. 


46 


C6 


Zn 


Zn, Cu m^i^ 


0.1 


2130 


90 


C7 


Zn 


Zn, Cu 


0.001 


2110 


91 


C8 


Zn 


Zn. Cu 


0.0005 


1580 


78 


mm 








1800 


89 



MMU^A 1 —A 8 m^B-^^^mmit^^F e S n z-^^^t^^M 

A 5 ~ A 8 (D^'&Tt), Ia/Ib;6^^0. 0 0 1 U±(D ^ ^ > Mm^mf)^ 

2 2 0 omAhi^±"r^«3. M.mup^izm^^ m^^fcitmm 2 5^ijm 
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mmt^^Tco ^fz. ia/ib/O^'o. i}iK~f(Dh^. ^mmmmi}^9 0 

U-otCo cfcoT, mmmi - A:(D^mMmA2 . as, A6, A1(D^ 
a/ I ^ifiO . 0 0 1 ^ I a/ I 0 . l(Digffl(7)t^, 1S^S^ 

B 5 ~B 8 Ia/Ib:^^^o. 0 q i)^Al(d t.^ . tLnmmifi 

2 3 0 OmAhJ^AJiT^D, V^feJt$^^!l 2 5 J; D 

^«^75:ofco Sfci, Ia/Ib^^^O. lJ^T®i#> ^«m3t^/?>^^9 0 

fcCofeo ckoT, 5 ~ 8 Oftffi#)^B 2 > B3, B6, B7(DJ; 

I a/ I b/0^^ 0 . 0 0 1 ^ I a/ I b^ 0 . l®|gH®i:^, 

o ^ e> n o 

ft@5(3ri^C 1 ~C 8 Tti. H^SBj&t^M^ib'&i^V Z n K^-fi^^U^M 

c 5 ~c 8 (7):^'a--T:rt), ia/ib;o^^o. 0 0 i^Aico nn^mtfi 

2 10 OmAhi^;Ji'r$.D> V^fc Jti^M 2 5 J; D 1« 

mm^ni-ot^o ^fc, Ia/Ib:;?>^0. l^T®i#, ^«^it^)?>^9 0 

j^ccofeo cfcoT, mnm^ 1 2 (Dm^uMPtc 2 . cs, ce, c?© 

J: 3 I a/ I b;??^^ 0 . 0 0 1 ^ I a/ I B^ 0 . 1 ®tsia© <h#, 

1 3 ~ 2 4 ^ckrXJ:bfe^J 13 — 24 (D # ft 5^ (::■::> TJa:^ 

X ihi iif tij ^ J; 0 # ^ n w fa , uiE>TS\z^n^(D^mMPc^^t^)^^ 
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2 









W 
(rad; 


wmmmmm 

(niAn; 




TM 


on 




0 9 


2200 


50 


"no 
DZ 


on 


Ti 

1 i2on 


0 1 


2255 


90 


Do 


on 


1 i2on 


n nni 


2240 


91 


D4 


on 


H2v>n 


n nnnR 


1 fiOO 


75 


D5 


on 


1 1, on ISlfB'I'T- 


U. 0 


'2?Q^ 


45 


Do 


on 


1 1, on iHj^i4^ 


n 1 




91 


D7 


on 


Ti c-n BEI^^^/>fc 

11, on inli^i^v 


n 001 
u . uu 1 


2210 


92 


Do 


on 


1 1, on !51-/^14- 


0 OOOf^ 


1 580 


73 


C 1 

hi 


ol 


IN 1 0 I2 


0 9 


Lj 0 vi vy 


51 


hi 


Ol 


Wi C 1 


0 1 


2355 


91 


Eo 


ol 


Mi C 1 


0 001 




90 




ol 


W i C 1 
iN 1 0 1 2 


0 000^ 


1 \J\J\J 


75 


ho 


ol 


0 1 , iN 1 ini f^l-^ 


0 *^ 

U. 0 


Zj 0 U 


46 


E6 


bl 


0 1 , IN 1 m\ mVi^ 


0 1 
U. 1 




90 


■C"7 


ol 


C i Mi BE! v^/tIc 
ol, IN 1 !Sli^14^ 


0 001 


2-^1 0 


91 


F8 


Si 


Si,Ni 


0. 0005 


1580 


72 


Fl 


Zn 


MgzZn,, 


0.2 


2300 


50 


F2 


Zn 


MgjZnn 


0.1 


2355 


90 


F3 


Zn 


MgzZni, 


0.001 


2340 


90 


F4 


Zn 


MgzZni, 


0.0005 


1600 


69 


F5 


Zn 


Zn, Cd mmi^ 


0.3 


2395 


47 


F6 


Zn 


Zn, Cd 


0. 1 


2330 


91 


F7 


Zn 


Zn, Cd m'Mi^ 


0.001 


2310 


92 


F8 


Zn 


Zn, Cd mm^ 


0.0005 


1580 


63 


mm 








1800 


89 



1 ~D 4 (Dm^'^^^ T i i: S n <Dm^i^^^ ^ fs. ^ I) 5 ~D 8 
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'a■Tfe^ W^^'O .001 yi^Ty!^±(Dt^. :feScm^»5&^ 2 2 0 0 

u-ot^o sfc> w {^^jr» ti^o. 001 ^w^ 0 . 1 (DISH® 

D < J'cKo fee J;-:?T, ^JgM i 3 ~ i 6 (DftS*^)^ 

D2. D3. D6. D7(Dcfcdtc:, W (^i^T>) /^>^^0. OOl^W^ 

AS^^^E 1 ~E 8 TJi. HffiB^^^^MrBl'fb'&il^N i S i 2/^^ J^j; ^ # 
1 ~E 4 ®:®'a-T%>. S i <hN i ® @ 6 J^J: ^ E 5 ~E 8 

-^-TTfe, Wj^^^O .001 ^i^T>^±©t^, ^«^«:0^^ 2 3 0 0 

;^j:ofc:o W (^>?T>) ^^'0. 0 0 1 ^W^ 0 . KDfgfflOi^, 

^m%%nW 9 0 %fii.±i:;^cj: D > 2 5 J; 

0 fe^aiiit^;^>^^ii< u^r^o ^-dx. MMm i ? ~ 2 o 

E2. E3, E6. E7 © 0; 5 \Z. W (^i^T >) 0 . 0 0 1 ^W^ 

0. i(D«gH(Dt#, ^^^»> /5^oi«vi^«^it*5on#snfec 

:feS#*4F 1 ~F 8 T^t. B Tj^^^^MrBTib-o-tlM g 2 Z n iiJ^^ SfcC^ 

3|5ji^F 1 ~F 4 Z n t C d ® ia^#5&^ F 5 ~F 8 © 

jg-arTfe. w^^^o .001 ^i^T <h#, Win^mffi2 i o o 

fj:o;^cio W (^S^T>) /&^0 . 001 ^W^ 0 . 1 omnot.^. 

m-mmmw 9 0 %^A±.hf^ d . AS^s^^^Mia^ffl^/^fetbi^is^j 2 5 

D fe^*Jltit*5^>^^i« < feo J;oT. ^SSfil 2 1 ~ 2 4 

F2, F3. F6, Y 7 (D^^\Z. ^ {"y-Jry) -mo . 001 ^W^ 

^jsfii 2 5 — 31 (D^^mMP(\z.'D^^'riJuny:^mm^fxm\'^^ d # e.n 
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\Z. 7K o 



3 



MM 
MP, 




MB 


I a/Ib 


w 

(rad) 


(mAh) 


(S) 


Gl 


Si 


CoSiz 


0.08 


0.02 


2350 


90 


G2 


Si 


NiSij 


0.05 


0.01 


2355 


91 


G3 


Si 


WSi2 


0.08 


0.03 


2340 


90 


G4 


Si 


CuSiz 


0.05 


0.02 


2315 


91 


G5 


Si 


TiSi2 (Fddd) 


0.08 


0.05 


2500 


92 


G6 


Si 


TiSiz (Cmcm) 


0. 08 


0.05 ^ 


2510 


92 


G7 


Si 


TiSij 
(Cmcm, Fddd *#) 


0.08 


0.05 


2505 


92 












1800 


89 



hWO. Ia/Ib^O^^O. 0 0 1 ^ I a/' I 0 . lOfSHTaSD.W 
(^S^T>) J&^^O . OOl^W^O. 1 ©tgHTa&^*?fSG 1 ~G 7 ^ 

%%m^^ 9 0 %ie;^±T^ofco ^-TfeHtSBi^tT i S i ^(D^^M 
ji)&tcm c mfe b < d d d ^^^^^©^#^^^(^#5^0 5 ~G 7 ^ 
fflVife^-^/Ot, iScm^*>&^* 2 5 0 0 mAh ei!.±<hi«^«T. 

9 2 % <h S ;i <h 7&^^:b o o 

Si, H^SB^^^T i *3i;r)CS i e,fcC D , H^i B c m c m^fe J; 1/ 

F d d dfi^hfS.^^^ r^m\-lt\f^'PU< <h SO^H^^jg^Wt"^ 
T i S i 2§-^t^ftS*j5^Sffl V^^ il b d <h :b /^/^ o o 
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m'MM 3 2, 33 

S n <hF e (DW^B^oatD D it^^l^ tj" § Hffi A ^: b T 
S i <h S n 1 : 2 ) 2 0 S*^^ J; a^'@1=i B hVX 

CuS i2i:Cu6Sn5 (^;i/i;bl : 6) f)^ 8 0 mm^^ tfj: ^ ^ o \z 
CuSi2, CueSns, Si, :^J^:ZSS n (DM^BM'^m^^s ^ts:=--fy 
)Vru-i>'^\zX^^mm^^ l 4^ra:feJ;D^l 2B#r^i:b;^J!^^«, 

mmmi hnmo^^-v. m^mMmi 2, i 3€rf^Mbrco ^ux, a 

^tmm 2 6,27 

r^^mt. mmm a 2 AMii^;^ 11,14 ^f^mufco 

MMm 34, 35 

S n i F e (DM-^I^T^©!-^^ D *3 ^ H+B A 

S i <h S n (^:;VJ:b 1 : 2 ) 2 0 e> tK tcEI^i B <h bT C u 

S i (Dm^^^i^XSC n n (^:;H:b 1 : 6 ) 8 0 aSBB 

hf^^ ^o\ZC n i ©la^ft:, C u i: S n ©H^'^, Si, ^ i:.XS 
S n ©^I'&i^^^^ffi Vi, p<;^j:n;^;i/TP-r > ^ ^ Bt f^l ^ 1 4 B# 

16, 17 ^f^Mbfeo ^ bT, :ftS^^*^A 2 ©'f-'^*^ 0 (c:ft.S#*4 I 6 
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It^m 2 8.29 

^ti-:^)VTu-( >^\z^^^mmm^ 1 5 ^rBi:fe<fcrj? i i Btr^i^ b 
rcWs^\^. mmm s 4 tmmco^wv. MUMmis. issf^MUfeo 
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